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Abstract. Sign languages are languages that use the visual-manual modality
to convey meaning. It is a communication system using gestures usually used
by deaf and dumb people to communicate with each other and with other people.
As sign language is not a common one that people know, only people well
versed in sign language are able to interpret the gestures and communicate with
the mute. Hence, a need arises to bridge this gap and this is our aim. We plan to
develop a mobile application that reads in sign language and converts it to text
that many people understand. Most of the techniques present now have few dis-
advantages like less accuracy, skin tones, motion gestures, clutter, variability
etc. Our main aim will is to develop a mobile application that converts sign
language to text while also trying to mitigate the above drawbacks to some ex-
tent.

Keywords: Sign to Text Conversion, Convolutional neural networks, Deep
learning, Android.

1 Introduction

Sign language detection and conversion is a multi-step process that includes object
detection, image processing and feature extraction. Object detection is a computer
technology for computer vision that detects objects such as hand signs, faces etc.
Image Processing is a method that performs operations on a given image to enhance
it or extract information useful to us. Once object is detected, we apply image pro-
cessing techniques to remove noise/clutter and obtain a simplified version of the
image. Feature extraction is a process by which we obtain relevant information
from data and represent it in lower dimensionality space. Once we get the enhanced
image, we apply feature extraction techniques on it to get useful information.

Once feature extraction is done, we use this relevant information to train a deep
learning model. Deep learning is a branch of Machine Learning and Artificial In-
telligence where we can train a network on unsupervised data. These are usually
neural networks and can be a Convolutional Neural Network, Recurrent Neural
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Network, Generative Adversarial Networks etc. A CNN would be most suitable in
the case of converting sign language to text as it is a type of neural network that
uses layers of perceptrons to analyze data and train a model. It applies to image
processing, Natural Language Processing and many other tasks related to cognitive
capabilities.

Once a trained model is obtained, it is deployed on the cloud and then an inter-
face has to be developed to use that model to detect and understand gestures. We
would also need a camera to record the gestures and an output device to display the
text. Most people use smartphones and hence developing a mobile application is a
very convenient way to achieve this. A mobile application is developed where we
record the sign language gestures and pass it on to the model on the cloud for con-
version. The resultant text obtained can then be displayed on the screen.

The proposed system would work like this:

: Train
Collect Data Build a the
dataset cleaning learner
model

Predict Create

on real Android
time app for
video Ul

Fig 1: The proposed system to convert sign language to text.

2 Related Works

Bantupalli et al., [1] have used a convolutional neural network for spatial feature
extraction, long short term Memory and recurrent neural networks for temporal feature
extraction and then used ADAM optimizer and a softmax layer for prediction. Modi et
al., [2] have developed a system that obtains frames from a video every 4 seconds and
matches it with database to find out least error. Abdulla et al., [3] have used sensors
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that have RF transmitters that send signals based on hand movement to a receiver that
translates it into Arabic language. Dutta et al., [4] have developed a system that calcu-
lates Eigen values for images and the takes pre-processed image as input and checks
for maximum match.

Padmavathi et al., [5] have developed a system which Convert image to frames and
apply HSI color model based segmentation on each. Neural networks are used to predict
the character. Anand et al., [6] have developed a system which creates image feature
vector by binarization, noise removal and hand detection in image and then compare
with existing database. For speech to sign conversion, remove noise from audio, con-
vert to text and then compare with existing database. Ong et al., [7] have developed a
system which detects hand signs, hand shape and position of the hand across all posi-
tions and scales in the given image after removing erroneous values. Bhat et al., [8]
have developed a system which uses Sensors in gloves to pick up gestures, convert to
text with Analog to Digital Converter and microcontrollers, sends it to phone via Blue-
tooth which then converts text to speech.

Pramada et al., [9] have developed a system which captures image and performs
RGB color detection and converts it to binary image and performs pattern matching and
text to speech conversion. Huang et al., [10] have developed a system which uses Mi-
crosoft Kinect as input device and gives color and depth video streams and uses five
inputs. The CNN has 9 frames and 8 layers, subsampling and convolution is done mul-
tiple times. Madhuri et al., [11] have developed a system in which image is obtained
using a mobile camera and then image processing is done to extract hand sign and match
itand then corresponding audio file is played. Wu et al., [12] have developed a system
in which classifier is trained on both positive and negative data, weak classifier with
lowest error rate is chosen in each run and then all the classifiers are combined as a
strong classifier to detect the meaning of the gestures.

Jarndal et al., [13] have developed two systems for conversion to dual language
(English and Arabic) text and voice, a vision based system and a wireless-interfaced
glove based system. Hays et al., [14] have developed a mobile application for real time
sign language to text conversion from a video input using classification algorithms Lo-
cality Preserving Projections (LPP) and Support Vector Machine (SVM). Vijaya-
lakshmi et al., [15] have developed a flex sensor, tactile sensor and accelerator, HMM
based sign language to text and speech conversion model.

3 Comparison of different sign language translation methods

The following table 1 gives us an idea of the different methods used in the field of sign
language detection and translation by different authors. It also illustrates some of our
recommendations that we thought could be implemented.
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4 Conclusion

Sign language is a visual language. Visual information is the most important type of
information perceived, processed and interpreted by the human brain. Digital image
processing, as a computer-based technology has applications in a variety of fields such
as image sharpening, restoration, medical, remote sensing etc. Also, deep learning, as
a sub field of machine learning tries to imitate the actions of the human brain and is
used in fields like speech and image recognition.

After going through the above listed papers on sign language conversion, we feel it
is safe to say that there are many techniques used to convert sign language to various
output types each with its own advantages and drawbacks in some. Our plan is to de-
velop a mobile application that helps convert sign language to text output.
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